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CLAIMS 



What is claimed is: 

5 1. A process for purifying hydrogen from a stream of reformate 
gases comprising: 

a. preparing a flow cell in which 2 gas flows are separated by 
a solid state ceramic membrane , 

b. heating said cell to greater than 500C, 

3 0 c. passing said reformate gas and a small amount of steam on 
^ one side of said membrane and steam on the second side of said 



membrane, and 

d. separating purified hydrogen from said second side of said 
membrane . 



2. The process of claim 1 wherein said reformate gases are 



(a) mixtures of carbon monoxide and hydrogen; 

(b) mixtures of carbon monoxide and hydrogen containing small 
20 quantities of other hydrocarbons or hydrocarbon reformate or inert 

gases such as Ar f He or nitrogen? 

(c ) by-products from the partial oxidation or steam reformation 
of methane; 

(d) partial oxidation or steam methane reformation products of 
25 • other hydrocarbons; 

(e) products of carbon dioxide reformation of hydrocarbons; 

(f) products of autothermal reformation of methane and other 
hydrocarbons ; and 

(g) mixtures thereof. 



3. The process of claim 1 wherein said membrane is selected 
from the group consisting of single phase and two-phase membranes. 
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selected from the group consisting of: 
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4. The process of claim 3 wherein said membrane is selected 
from the group consisting of: 

strontium doped lanthanum iron cobalt oxide of the composition 
La,i. x| Sr x Coti- y ,Fey0 3 ; 
S Lan-joCasCon-^FeyOa ,- 

La U - X ) Sr x Co y : F"e y 2Niy 3 Cry40 3 ; 

yttria stabilized zirconia doped with an oxide selected from the 
group consisting of Mn0 2 , Ti0 2/ FeO, Cr 2 0 3 and other transition 
metal oxides; 
/) 10 undoped Ce0 2 ; 

Ce0 2 doped with an oxide selected from the group consisting of 
Mn0 2 , TiOj, FeO, Cr 2 0 3 and other transition metal oxides ; 
yttria stabilized zirconia and a metal selected from the group 
consisting of Pd, Pt, Ni, Ag and Au; 
15 re 2 03 doped ceo, , where RE is Y, Yb, Sc, or Gd, and a metal 
selected from the group consisting of Pd, Pt, Ni, Ag and Au; 
Lai- x Sr x MgyGai_ y 0 3 and Ni; 
■Lai-xSrjtMgyGai-yOs and Pd and 

mixtures thereof, where x<l r y <i, and yl+y2+y3+y4=l 

) 20 

5. The process of claim 3 wherein said membrane is selected 
from the group consisting of: 

strontium doped lanthanum iron cobalt oxide of the composition 
La[i-x)Sr x CO(i-y,Fey0 3 , where 0<x<l and 0<y<l ; 
25 La ta . x) Ca x Coa-y)Fey0 3 , where 0<x<l and 0<y<l; and 

La u- s .)Sr x Co yl Fe y2 Niy 3 Cry40 3 where x<l and yl+y2+y3+y4=l 

6. The process of claim 3 wherein said membrane is 
La u - x) Sr x Coti-y)Fey0 3 , where 0<x<0.4 and 0<y<l 
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membrane 



is 



7. The process of claim 3 wherein said 
Lao.9Sro.1Gao.aMgo.2O3 + Pd. 

.. AMENDED SHEBf 

- 17 - 

WE 1 1/21 * RCVD AT 8/16/2004 2:25:01 PM IRistem Daylight Time] * SVR:USPTaffXRF^/26 • DNIS:2731 167 » CSID:16176950892 « DURATION (mn«s):05.14 



